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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high recognition 
rate even under the environment where plural kinds of 

noisesvexist. 

SOLUTION: Respective pieces of the speech data 
superposed with the noises of different kinds are 
subjected to noise removal by using a noise removing 
method (called as an SS method) of spectral subtraction 
and the acoustic models corresponding to the kinds of 
the noise formed by the characteristic vectors obtained 
by characteristic analysis of respective pieces of the 
speech data after the noise removal are prepared. In 
recognition, the speech data to be recognized is 
subjected to the first speech characteristic analysis and 
noise sections/speech sections are decided and in the 
case of the noise sections, the characteristic data 
thereof is saved (steps si to s3). In the case of the 
speech sections, the noise kinds are decided by the 
saved characteristic data and the corresponding to 
acoustic model is selected by the results thereof (step 
s5). The speech data to be recognized is subjected to the noise removal by the SS method and 
the speech data after the noise removal is subjected to the second speech characteristic 
i analysis for obtaining the characteristic spectra for speech recognition (steps processing arid 
s6 to s7). 
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CLAIMS 



[Claim(s)] 

[Claim l] The noise from which a kind differs creates each voice data on which it was 
superimposed for every kind of noise. By performing a normal mode rejection using the 
predetermined normal-mode -rejection technique, and using the feature vector of each of the 
voice data by which the normal mode rejection was carried out to each voice data 
superimposed on these noises The sound model group corresponding to the kind of noise is 
created, and it is held, at the time of recognition While judging the kind of noise on which it is 
superimposed to the voice data for recognition superimposed on noise and choosing a 
predetermined sound model out of the sound model group corresponding to the kind of the 
aforementioned noise based on the judgment result The speech recognition method 
characterized by performing' a normal mode rejection using the aforementioned 
predetermined normal mode rejection method, and performing speech recognition to the voice 
data for recognition superimposed on the aforementioned noise using the sound model by 
which selection was carried out [ aforementioned ] to the feature vector of the voice data by 
which the normal mode rejection was carried out. 

[Claim 2] The aforementioned normal-mode-rejection technique is the normal-mode-rejection 
technique by SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU 
subtraction technique, in that case the aforementioned sound model group A normal mode 
rejection is performed using the . normal-mode -rejection technique by SUPEKUTORARU 
subtraction technique or continuation SUPEKUTORARU subtraction technique to each voice 
data superimposed on the noise from which the aforementioned kind differs. A feature vector 
is obtained from each voice data by which the normal mode rejection was carried out, and it is 
created using the feature vector, at the time of recognition The 1st voice feature analysis for 
obtaining the feature data in a frequency domain is performed to the voice data for 
recognition superimposed on the aforementioned noise. When the noise section or the voice 
section is judged and it is judged with it being the noise section using the feature-analysis 
result When judged with the analyzed feature data being saved and it being the voice section 
The kind of noise on which it is superimposed is judged with the feature data by which 
preservation was carried out [ aforementioned ]. Based on the judgment result, a 
predetermined sound model is chosen out of the sound model group prepared for kind 
correspondence of the . aforementioned noise. A normal mode rejection is performed to the 
voice data for recognition superimposed on the aforementioned . noise using the 
normal-mode-rejection technique by the aforementioned SUPEKUTORARU subtraction 
technique or continuation SUPEKUTORARU subtraction technique. The speech recognition 
method according to claim 1 characterized by what the 2nd voice feature analysis for 
obtaining the feature data required for speech recognition is performed to the voice data by 
which the normal mode rejection was carried out, and speech recognition is performed for to 
the feature-analysis result using the sound model by which selection was carried out 
[ aforementioned ]. 

[Claim 3] The aforementioned normal-mode-rejection technique is the normal-mode-rejection 
technique by the cepstrum average normaUzing method, in that case the aforementioned 
sound model A normal mode rejection is performed using the normal-mode -rejection 
technique by the cepstrimi average normalizing method to each voice data superimposed on 
the noise from which the aforementioned kind differs. It is created using the feature vector of 



opposed to the feature vector of the voice section by which preservation is carried out 
[ aforementioned ] to the voice section where it was superimposed on the aforementioned 
noise The speech recognition method characterized by what speech recognition is performed 
for using the sound model by which selection was carried out [ aforementioned 1 to the feature 
vector which obtained the feature vector to the voice section concerned with the appUcation of 
the cepstrum average normalizing method, and was obtained with the application of tJie 
cepstrum average normalizing method. 

[Claim 7] In addition to the kind of noise, the sound model of noise correspondence of each 
above is used as the sound model also corresponding to the S/N ratio of two or more step story 
for every kind of each noise, the sound model in that case Each voice data on which each noise 
from which a S/N ratio differs for two or more kinds of every noises was made to superimpose 
for every kind of noise is created. A normal mode rejection is performed to this voice data 
using the normal mode-rejection technique by SUPEKUTORARU subtraction technique or 
continuation SUPEKUTORARU subtraction technique. As opposed to each of the voice data 
by which the normal mode rejection was carried out The speech recognition method according 
to claim 6 characterized by being the sound model of S/N ratio correspondence of two or more 
step story for every kind of each noise created using the feature vector of each voice data 
obtained with the application of the cepstrum average normalizing method. 
[Claim 8] When the aforementioned sound model is a sound model also corresponding to the 
S/N ratio of two or more step story per kind of each noise. It . adds to the processing which 
judges the kind of noise to the voice data for recognition superimposed on the aforementioned 
noise. The speech recognition method according to claim 7 characterized by performing 
processing which asks for a S/N ratio and choosing a sound model from the size of the noise of 
the noise section, and the size of the voice of the voice section based on the judged noise kind 
and the called-for S/N ratio. 

[Claim 9] A certain specific kind from which a S/N ratio differs of noise creates each voice data 
on which it was superimposed for eyery S/N ratio. By performing a normal mode rejection - 
using the predetermined norinal-mode-rejection technique, and using the feature vector of 
each of the voice data by which the normal mode rejection was carried out to each voice data 
of these The sound model group corresponding to each S/N ratio is created, and it is held, at 
the time of recognition While judging the S/N ratio on which it is superimposed to the voice 
data for recognition superimposed on noise and choosing a predetermined sound model out of 
the<sound model group corresponding to the aforementioned S/N ratio based on the judgment 
riesult The speech recognition method characterized by perforn^ing a normal miode rejection 
using the aforementioned predetermined normal-mode-rejection method, and performing 
speech recognition to the voice data for recognition superimposed on the aforementioned noise 
using the sound model by which selection was carried out [ aforementioned 1 to the feature 
vector of the voice data by which the normal mode rejection was carried out. 
[Claiin 10] The aforementioned normal-mode-rejection technique is the speech recognition 
method according to claim 9 characterized by being the normal-mode -rejection technique by 
SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU subtraction 
technique. 

[Claim 11] The aforementioned normal-mode-rejection technique is the speech, recognition 
method according to claim 9 characterized by being the normal-mode -rejection technique by 
the cepstrum average normalizing method. 

[Claim 12] The noise from which a kind differs creates each voice data on which it was 
superimposed for every kind of noise. To each voice data superimposed on the noise from 
which these kinds differ, perform a normal mode rejection using the predetermined 
normal-mode-rejection technique, and each of the voice data by which the normal mode 
rejection was carried out by the feature vector obtained by carrying out feature-analysis 
processing The procedure of creating the sound model group corresponding to the kind of 
noise, and making a sound model group storage means memorizing it, The procedure which 
chooses a predetermined sound model out of the sound model group which judged the kind of 
noise on which it is superimposed to the voice data for recognition superimposed on noise, and 
was memorized by the aforementioned sound model group storage means based on the 



for every kind of each noise, the sound model in that case Each noise from which a S/N ratio 
differs for two or more kinds of every noises creates each voice data on which it was 
superimposed for every kind of noise. A normal mode rejection is performed to voice data 
using the predetermined normal-mode-rejection technique, this each The record medium 
which recorded the speech recognition processing program of a publication on either of the 
claims 12-14 characterized by being a sound model corresponding to the S/N ratio of two or 
more step story for every kind of each noise created by the feature vector of each of the voice 
data by which the normal mode rejection was carried out. 

[Claim 16] When the aforementioned sound model is a sound model also corresponding to the 
S/N ratio of two or more step story per kind of each noise. It adds to the processing which 
judges the kind of noise to the voice data for recognition superimposed on the aforementioned 
noise. The- record medium which recorded the speech recognition processing program 
according to claim 15 characterized by performing processing which asks for a S/N ratio and 
choosing a sound model from the size of the noise of the noise section, and the size of the voice 
of the voice section based on the judged noise kind and the called-for S/N ratio. 
[Claim 17] The noise from which a kind differs creates each voice data on which it was 
superimposed for every kind of noise. As opposed to each voice data superimposed on the noise 
from which these kinds differ A normal mode rejection is performed using the 
normal-mode -rejection technique by the SUPEKUTORARU subtraction method or the 
continuation SUPEKUTORARU subtraction method. With the application of the cepstrum 
average normalizing method, the feature vector to the voice section concerned is obtained to 
each of the voice data by which the normal mode rejection was carried out. by the feature 
vector The procedure of creating each sound model group dealing with noise, and making a 
sound model group storage means memorizing it, The procedure of performing the 1st voice 
feature analysis for obtaining the feature data in a frequency domain to the voice data for 
recognition superimposed on noise, When the noise section or the voice section is judged and it 
is judged with it being the noise section using the feature analysis result The procedure of. 
saving the analyzed feature data, and when it is judged with it being the voice section The 
procedure of performing a normal mode rejection using the normal-mode-rejection technique 
by the describing [ above ] SUPEKUTORARU subtraction method or the continuation 
SUPEKUTORARU subtraction method to the voice section, The procedure of performing the 
2nd voice feature analysis processing for asking for a cepstrum coefficient to the data of the 
voice section by which the normal mode rejection was carried out, and saving the feature 
vector of the voice section. By the feature analytical data of the noise section by which 
preservation was carried out [ aforementioned ] after the voice section end The procedure 
which chooses a predetermined sound model out of the sound model group which judged the 
kind of noise on which it is superimposed and was prepared for the aforementioned noise 
correspondence based on the judgment result, The procedure of obtaining the feature vector to 
the voice section concerned with the application of the cepstrum average normalizing method 
to the feature vector of the voice section by which preservation is carried out 
[ aforementioned ] to the voice section where it was superimposed on the aforementioned 
noise. The record medium which recorded the speech recognition processing program 
characterized by including the procedxure of performing speech recognition using the sound 
model by which selection was carried out [ aforementioned ] in the processing program to the 
feature vector obtained with the application of the cepstrum average normalizing method. ' 
[Claim 18] In addition to the kind of noise, the soimd model of noise correspondence of each 
above is used as the sound model also corresponding to the S/N ratio of two or more step story 
for every kind of each noise, the sound model in that case Each voice data on which each noise 
from which a S/N ratio differs for two or more kinds of every noises was made to superimpose " 
for every kind of noise is created. A normal mode rejection is performed to this voice data 
using the normal-mode-rejection technique by SUPEKUTORARU subtraction technique or 
continuation SUPEKUTORARU subtraction technique. As opposed to each of the voice data 
by which the normal mode rejection was carried out The record medium which recorded the 
speech recognition processing program according to claim 17 characterized by being the sound 
model of S/N ratio correspondence of two or more step story for every kind of each noise 



group which obtained the feature vector from each voice data by which the normal mode 
rejection was carried out, was created using the feature vector, and was created by this, to 
each voice data superimposed on the noise from which the aforementioned kind differs. The 
1st voice feature analysis means which performs the 1st voice feature analysis for obtaining 
the feature analytical data in a frequency domain to the voice data for recognition 
superimposed on the aforementioned noise. The noise section / a voice section judging means 
to save the feature data of the noise section for the feature data storage means when the noise 
section or the voice section is judged and it judges with it being the noise section using the 
feature analysis result. When judged with it being the voice section, with the feature data by 
which preservation was carried out [ aforementioned 1 A noise kind judging means to judge 
the kind of noise on which it is superimposed, and a sound model* selection means to choose a 
predetermined sound model based on the judgment result out of the aforementioned sound 
model group prepared for kind correspondence of the aforementioned noise, A 
normal-mode -rejection means to perform a normal mode rejection to the voice data for 
recognition superimposed on the aforementioned noise using the normal-inode-rejection 
technique by the describing [ above ] SUPEKUTORARU subtraction method or the 
continuation SUPEKUTORARU subtraction method, The 2nd voice feature analysis means 
which performs the 2nd voice feature analysis for obtaining the feature data required for 
speech recognition to the voice data by which the normal mode rejection was carried out, and 
a speech recognition means to perform speech recognition to the feature analysis result using 
the sound model by which selection was carried out [ aforementioned ]. 

[Claim 25] The normal-mode-rejection technique which the aforementioned 
normal-mode -rejection means performs is the normal-mode-rejection technique by the 
cepstrum average normalizing method, in that case the aforementioned sound model A 
normal mode rejection is performed using the normal mode-rejection technique by the 
cepstrum average normalizing method to each voice data superimposed on the noise from 
which the aforementioned kind differs. A sound model group storage means to memorize the 
sound model group which was created using the feature vector of each voice data pbtaiiied by 
it, and was created by this, A feature analysis means to perform the feature analysis for 
asking for the feature vector showing a cepstrum coefficient from the voice data for 
recognition superimposed on the aforementioned noise, When the noise section or the voice 
section is judged and it judges with it being the noise section using the feature analysis result 
When it judges with the feature vector of the noise section being saved for the feature 
data-storage means, and.it being the voice section By the feature vector of the noise section 
saved for the noise section / a voice section judging means to save the feature vector of the 
voice section for the feature analytical data storage means, and this feature data storage 
means A noise kind judging means to judge the kind of noise on which it is superimposed, and 
a sound model- selection means to choose a predetermined soimd model based on the 
judgment result out of the aforementioned sound model group prepared for kind 
correspondence of the aforementioned noise, A normal-mode-rejection means to perform 
normal-mode-rejection processing to the voice section where it was superimposed on the 
aforementioned noise using the normal mode-rejection technique by the cepstrum average 
normalizing method using the feature vector of the voice section by which preservation is 
carried out [ aforementioned ], A speech recognition means to perform speech recognition to 
the feature vector obtained by the normal-mode -rejection processing using the sound model 
by which selection was carried out [ aforementioned 1, and the voice recognition imit according 
to claim 23 characterized by having. . 

[Claim 26] In addition to the kind of noise, the sound model of noise correspondence of each 
above is used as the sound model also corresponding to the S/N ratio of two or more step story 
for every kind of each noise, the sound model in that case Each noise from which a S/N ratio 
differs for. two or more kinds of every noises creates each voice data on which it was 
superimposed for every kind of noise. A normal mode rejection is performed to voice data 
using the predetermined normal-mode-rejection technique, this each ■ A voice recognition 
unit given in either of the claims 23-25 characterized by being a sound model corresponding to 
the S/N ratio of two or more step story for every kind of each noise created by the feature 



according to claim 29 which performs processing which asks for a S/N ratio from the size of 
the noise of the noise section, and the size of the voice of the voice section, and is characterized 
by the aforementioned sound model-selection section choosing a sound model based on the 
judged noise kind and the called for S/N ratio. 

[Claim 3l] The voice recognition unit characterized by providing the following. The sound 
model group corresponding to the S/N ratio by which each voice data on which it was 
superimposed for every kind of noise was created, and the noise from which a S/N ratio differs 
performed the normal mode rejection using the predetermined nor mal^mode -rejection 
technique, and was created by the feature vector of each of the voice data by which the normal 
mode rejection was carried out to each voice data of these. A sound model group storage 
means to memorize this sound model group. A S/N ratio judging means to judge the S/N ratio 
of the noise on which it is superimposed to the voice data for recognition superimposed on 
noise. A sound model group -selection means to choose a predetermined sound model out of the 
soxmd model group corresponding to the aforementioned S/N ratio based on the judgment 
result, a normal-mode-rejection means to perform a normal mode rejection to the voice data 
for recognition superimposed on the aforementioned noise using the aforementioned 
predetermined normal-mode-rejection method, and a speech recognition means perform 
speech recognition using the sound model by which selection was carried out 
[ aforementioned ] to the feature vector of voice data by which the normal mode rejection was 
carried out. 

[Claim 32] The aforementioned normal mode rejection technique is a voice recognition unit 
according to claim 31 characterized by being the normal mode rejection technique by 
SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU subtraction 
technique.. 

[Claim 33] The aforementioned normal mode rejection technique is a voice recognition unit 
according to claim 31 characterized by being the normal-mode-rejection technique by the 
cepstrum average normalizing method. 



[Translation done.] 



data using the normal-mode rejection method by the SUPEKUTORARU subtraction, the 
sound model for speech recognition learned using the voice data from which the noise was 
removed is created. 

[0009] Thus, if speech recognition is performed using the created sound model about a certain 
specific noise, although a good result will be comparatively obtained under the environment 
where such noise exists, the other noise may sometimes exist [ enough ] depending on a 
situation. The recognition rate in that case falls with a natural thing. 

[0010] Moreover, a recognition performance changes also with sizes of the S/N ratio which is a 
ratio of a sound signal and a noise signal which should actually be recognized besides the kind 
of noise. 

[OOll] Then, this invention can obtain the high recognition performance corresponding to the 
kind of noise, or the size of a S/N ratio, and aims at moreover making reahzation possible by 
the cheap hardware using low CPU of arithmetic proficiency. 
[0012] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, it is the 
noise from which a kind's differs creating each voice data on which it was superimposed for 
every kind of noise, and the speech recognition method of this invention performing a normal 
mode rejection to each voice data superimposed on these noises using the predetermined 
normal-mode -rejection technique, and using the feature vector of each of the voice data by 
which the normal mode rejection's was carried out, and the sound model group corresponding , 
to the kind of noise is created, and it is held. And while judging the kind of noise on which it is 
superimposed to the voice data for recognition superimposed on noise and choosing a 
predetermined sound model out of the sound model group corresponding to the kind of the 
aforementioned noise based on the judgment result at the time of recognition To the voice 
data for recognition superimposed on the aforementioned noise, a normal. mode rejection is 
performed using the aforementioned predetermined normal mode-rejectiqn method, and it is 
made to perform speech recognition using the soimd model by which selection was carried out 
[ aforementioned ] to the feature vector of the voice data by which the normal mode rejection 
was carried out,^ 

[0013] Moreover, the record medium which recorded the speech recognition processing 
program of this invention The noise from which a kind differs creates each voice data on 
which it was superimposed for every kind of noise. To each voice data superimposed on the 
noise from .which these kinds differ, perform a normal mode rejection using the predetermined 
normal-mode -rejection technique, and each of the voice data by which the normal mode 
rejection was carried out by the feature vector obtained by carrying out the feature analysis 
processing The procedxure of creating the sound model group corresponding to the kind of 
noise, and making a sound model group storage means memorizing it, The procedure which 
chooses a predetermined sound model out of the sound model group which judged the kind of 
noise on which it is superimposed to the voice data for recognition superimposed on noise, and 
was memorized by the aforementioned sound model group storage means based on the 
judgment result. The procedure of performing a normal mode rejection using the 
aforementioned predetermined normal- mode -rejection method, and the procedure of 
performing speech recognition using the sound model by which selection was carried out 
[ aforementioned ] to the feature vector of voice data by which the normal mode rejection was 
carried out are included in the processing program to the voice data for recognition 
superimposed on the aforementioned noise. 

[0014] In that case, to each voice data superimposed on the noise from which the 
aforementioned kind differs, the aforementioned normal-mode-rejection technique is the 
normal-mode -rejection technique by SUPEKUTORARU subtraction technique or 
continuation SUPEKUTORARU subtraction technique, and the aforementioned sound model 
group performs a normal mode rejection using the normal-mode-rejection technique by 
SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU subtraction 
technique, it obtains a feature vector from each voice data by which the normal mode rejection 
was carried out, and is created in each [ these ] invention using the feature vector. And at the 
time of recognition, the voice data for recognition superimposed on the aforementioned noise 



application of the cepstrum averagie normalizing method, the feature vector to the voice 
section concerned is obtained to each of the voice data by which the normal mode rejection 
was carried out, by the feature vector, each sound model group deaUng with noise is created, 
and it is saved. And at the time of recognition, the voice data for recognition superimposed on 
noise is received. When the 1st voice feature analysis for obtaining the feature data in a 
frequency domain is performed, the noise section or the voice section is judged using the 
feature-analysis result and it is judged with it being the noise section When judged with the 
analyzed feature data being saved and it being the voice section A normal mode rejection is 
performed using the normal-mode rejection technique by the aforementioned 
* SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU subtraction 
technique to the voice section. With the feature data of the noise section by which performed 
2nd voice feature-analysis processing for asking for a cepstrum coefficient to the data of the 
voice section by which the normal mode rejection was carried out, and saved the feature 
vector of the voice section, and preservation was carried out [ aforementioned ] after the voice 
section end Judge the kind of noise on which it is superimposed and a predetermined sound 
model is chosen out of the soimd model group prepared for the aforementioned noise 
correspondence based on the judgment result. As opposed to the feature vector of the voice 
section by which preservation is carried out [ aforementioned ] to the voice section where it 
was superimposed on the aforementioned noise It is made to perform speech recognition using 
the sound model by which selection was carried out [ aforementioned ] to the feature vector 
which obtained the feature vector to the voice section concerned with the application of the 
cepstrum average normalizing method, and was obtained with the application of the cepstrum 
average normalizing method. 

[0019] Moreover, the record medium which recorded another speech recognition processing 
program The noise from which a kind differs creates each voice data on which it, was 
superimposed for every kind of noise. As opposed to each voice data superimposed on the noise 
from which these kinds differ A normal mode rejection is performed using the 
normal-mode -rejection technique by SUPEKUTORARU subtraction technique or 
continuation SUPEKUTORARU subtraction technique. With the application of the cepstrum 
average normalizing method, the feature vector to the voice section concerned is obtained to 
each of the voice data by whicH the normal mode rejection was carried out. by the feature 
vector The procedure of creating each sound model group dealing with noise, and making a 
sound model group storage means memorizing it, The procedure of performing the 1st voice 
feature analysis for obtaining the feature data in a frequency domain to the voice data for 
recognition superimposed on noise. When the noise section or the voice section is judged and it 
is judged with it being the noise section using the feature-analysis result The procedure of 
saving the analyzed feature data, and when it is judged with it being the voice section The 
procedure of performing a normal mode rejection using the normal-mode rejection technique 
by the aforementioned SUPEKUTORARU subtraction technique or continuation 
SUPEKUTORARU subtraction technique to the voice section. The procedure of performing 
2nd voice feature-analysis processing for asking for a cepstrum coefficient to the data of the 
voice section by which the normal mode rejection was carried out, and saving the feature 
vector of the voice section. With the feature -analysis data of the noise section by which 
preservation was carried out [ aforementioned ] after the voice section end The procedure 
which chooses a predetermined soxuid model out of the sound model group which judged the 
kind of noise on which it is superimposed and was prepared for the aforementioned noise 
correspondence based on the judgment result, The procedure of obtaining the feature vector to 
the voice section concerned with the application of the cepstrum average normalizing method 
to the feature vector of the voice section by which preservation is carried out 
[ aforementioned ] to the voice section where it was superimposed on the aforementioned 
noise, The procedure of performing speech recognition using the sound model by which 
selection was carried out [ aforementioned ] is included in the processing program to the 
feature vector obtained with the application of the cepstrum average normalizing method. 
[0020] In the record medium which recorded these speech recognition method and the speech 
recognition processing program the sound model of noise correspondence of each above In 



each of the voice data by which the normal mode rejection was carried out,- A sound model 
group storage means to memorize this sound model group, and a noise judging means to judge 
the kind of noise on which it is superimposed to the voice data for recognition superimposed 
on noise, A sound model group-selection means to choose a predetermined sound model out of 
the sound model group corresponding to the kind of the aforementioned noise based on the 
judgment result, It is considering as composition with a normal -mode -rejection means to 
perform a normal mode rejection using the aforementioned predetermined 
normal-mode-rejection method, and a speech recognition means to perform speech recognition 
using the soimd model by which selection was carried out [ aforementioned ] to the feature 
vector of voice data by which the normal mode rejection was carried out, to the voice data for 
recognition superimposed on the aforementioned noise. 

[0026] In this voice recognition unit, the normal-mode rejection technique which the 
aforementioned normal-mode rejection means performs It is the normal-mode -rejection 
technique by the SUPEKUTORARU subtraction method or the continuation 
SUPEKUTORARU subtraction method, in that case the aforementioned soimd model group A 
normal mode rejection is performed using the normal-mode-rejection technique by the 
SUPEKUTORARU subtraction method or the continuation SUPEKUTORARU subtraction 
method to each voice data superimposed on the noise from which the aforementioned kind 
differs. A feature vector is obtained from each voice data by which the normal mode rejection 
was carried out, and it is created using the feature vector. And a sound model group storage 
means to memorize the sound model group created by this, The 1st voice feature analysis 
means which performs the 1st voice feature analysis for obtaining the, feature analytical data 
in a frequency domain to the voice data for recognition superimposed on the aforementioned 
noise, When the noise section or the voice section is judged and it judges with it being the 
noise section using the feature analysis result The noise section / a voice section judging 
means to save the feature data of the noise section for the feature data-storage means, and 
when it is judged with it being the voice section A noise kind judging means to judge the kind 
of noise on which it is superimposed with the feature data by which preservation was carried 
out [ aforementioned ], A sound model- selection means to choose a predetermined sound 
model based on the judgment result out of the aforementioned sound model group prepared, 
for kind correspondence of tiie aforementioned noise, A normal-mode -rejection means to 
perform a normal mode rejection to the voice data for recognition superimposed on the 
aforementioned noise using the normal-mode -rejection technique by the describing [ above ] 
SUPEKUTORARU subtraction method or the continuation SUPEKUTORARU subtraction 
method, It is considering as composition with the 2nd voice feature analysis means which 
performs the 2nd voice featxire analysis for obtaining the feature data required for speech 
recognition, and a speech recognition means to perform speech recognition to the feature 
analysis result using the sound model by which selection was carried out [ aforementioned ], 
to the voice data by which the normal mode rejection was carried out. 

[0027] Moreover, the normal-mode -rejection technique which the aforementioned 
normal-mode -rejection means performs is the normal-mode-rejection technique by the 
cepstrum average normahzing method, and in that case, to each voice data superimposed on 
the noise from which the aforementioned kind differs, the aforementioned sound model 
performs a normal mode rejection using the normal mode-rejection technique by the cepstrum 
average normalizing method,, and is created using the feature vector of each voice data 
obtained by it. And a sound model group storage means to memorize the sound model group 
created by this, A feature analysis means to perform the feature analysis for asking for the 
feature vector showing a cepstrum coefficient from the voice data for recognition 
superimposed on the aforementioned noise, When the noise section or the. voice section is 
judged and it judges with it being the noise section using the feature analysis result When it 
judges with the feature vector of the noise section being saved for the feature data-storage 
means, and it being the voice section By the feature vector of the noise section saved for the 
noise section / a voice section judging means to save the feature vector of the voice section for 
the feature analytical-data storage means, arid this feature data- storage means A noise kind 
judging means to judge the kind of noise on which it is superimposed, and a sound 



carried out [ aforementioned ] to the feature vector. 

[0031] In such a voice recognition unit the sound model of noise correspondence of each above 
In addition to the kind of noise, it considers as the sound model also corresponding to the S/N 
ratio of two or more step story for every kind of each noise, the sound model in that case Each . 
noise from which a S/N ratio differs for two or more kinds of every noises creates each voice 
data on which it was superimposed for every kind of noise. A normal mode rejection is 
performed to voice data using the normal-mode-rejection technique by SUPEKUTORARU 
subtraction technique or continuation SUPEKUTORARU subtraction technique, respectively. 
It is the sound model of S/N ratio correspondence of two or more step story per kind of each 
noise created to each of the voice data by which the normal mode rejection was carried out 
using the feature vector of each voice data obtained with the application of the cepstrum 
average normalizing method. 

[0032] When a . sound model is a sovmd model also corresponding to the S/N ratio of two or 
more step story per kind of each noise, and the aforementioned noise kind judging means It 
adds to the processing which judges the kind of noise to the voice data for recognition 
superimposed on the aforementioned noise. Processing which asks for a S/N ratio from the 
size of the noise of the noise section and the size of the voice of the voice section is performed, 
and the aforementioned sound model- selection section is made to choose a sound model based 
on the judged noise kind and the called-for S/N ratio. 

[0033] Furthermore, the voice recognition unit of this invention creates each voice data 
superimposed on the noise from which a S/N ratio differs for every kind of noise. The sound 
model group corresponding to the S/N ratio which performed the normal mode rejection using 
the predetermined normal-mode-rejection technique, and was created by the feature vector of 
each of the voice data by which the normal mode rejection was carried out to each voice data 
of these, A sound model group storage means to memorize this sound model group, and a S/N 
ratio judging means to judge the S/N ratio of the noise on which it is superimposed to the 
voice data for recognition superimposed on noise, A sound model group -selection means to 
choose a predetermined sound model out of the sound model group corresponding to the 
aforementioned S/N ratio based on the judgment result, A normal-mode-rejection means to 
perform a normal mode rejection to the voice data- for recognition superimposed on the 
aforementioned noise using the aforementioned predetermined normal-mode -rejection 
method, You may consider as composition with a speech recognition means to perform speech 
recognition using the sound model by which selection was carried out [ aforementioned ] to 
the feature vector of the voice data by which the normal mode rejection was carried out. 
[0034] The normal-mode rejection technique in that case may be the normal-mode-rejection 
technique by SUPEKUTORARU subtraction technique or continuation SUPEKUTORARU 
subtraction technique, and may be the normal-mode -rejection technique by the cepstrum 
average normalizing method. 

[0035] Thus, this invention creates each voice data superimposed on the noise from which a 
kind differs, and creates the sound model corresponding to [ perform / as opposed to / the voice 
data of ** / respectively ] a normal mode rejection using the predetermined 
normal-mode-rejection technique, and / the kind of noise using each of the voice data by which 
the normal mode rejection was carried out superimposed oii each noise of these. And at the 
time of actual recognition, the kind of noise on which it is superimposed is judged to the voice 
data for recognition superimposed on noise. While choosing a predetermined sound model out 
of the sound model corresponding to the kind of the aforementioned noise based on the 
judgment result To the voice data for recognition superimposed on the aforementioned noise, 
a normal mode rejection is performed using the aforementioned predetermined 
normal-mode -rejection method, and it is made to perform speech recognition to the voice data 
by which the normal mode rejection was carried out using the sound model by which selection 
was carried out [ aforementioned ]. 

[0036] By this, the recognition processing using the optimal sound model according to the 
kind of noise on which it is superimposed is attained, and even if it is under the environment 
where predetermined noise exists, a high recognition rate can be obtained. 
[0037] When 2 or 3 kinds of noises exist in the operating environment of a device regularly 



[0043] moreover It is also possible to create the sound model using both the 
SUPEKUTORARU subtxaction method or the continuation SUPEKUTORARU subtraction 
method, and the cepstrum average normalizing method. In this case, when performing actual 
speech recognition, after performing the normal mode rejection using the SUPEKUTORARU 
subtraction method or the continuation SUPEKUTORARU subtraction method Since a 
feature vector is generated by the cepstrum average normahzing method and it is made to 
pass it to the speech recognition section as a feature vector for speech recognition to the voice 
data by which the normal mode rejection was carried out the additivity noise which coidd 
obtain the still higher recognition performance and was mentioned above in this case, and 
multiplication - the correspondence to broad noises, such as sex noise, is attained 
[0044] this invention can still also perform speech recognition which took two or more S/Ns 
into consideration about the noise it was decided that a certain specification would be. In this 
case, each voice data on which it was superimposed for every S/N ratio is created, and to each 
voice data of these, a certain specific kind from which a S/N ratio differs of noise performs a 
normal mode rejection using the predetermined normal mode rejection technique, and creates 
the sound model group corresponding to each S/N ratio by using the feature vector of each of 
the voice data by which the normal mode rejection was carried out. And at the time of actual 
recognition, .the voice data for recognition superimposed on noise is received. Judge the S/N 
ratio on which it is superimposed and a predetermined sound model is chosen out of the sound 
model group corresponding to each S/N ratio based oil the judgment result. To the voice data 
. for recognition superimposed on the aforementioned noise, a normal mode rejection is 
performed using the aforementioned predetermined normal-mode-rejection method, and it is 
made to perform speech recognition using the soimd model by which selection was carried out 
[ aforementioned ] to the feature vector of the voice data by which the normal mode rejection 
was carried out. / 
[0045] Even if it can specify the kind of noise, when performing speech recognition under 
environment with changing [ much ] the size (S/N ratio), it will become convenient, and this 
can make the recognition rate uiider such environment high. 
[0046] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained. 
In addition, the contents explained with the form of this operation also include the concrete 
contents of processing of the speech recognition processing program in the record medium 
which recorded the speech recognition processing program of this invention while being the 
speech recognition method of this invention, and explanation about a voice recognition unit, 
[0047] Although speech recognition is performed to the voice data from which this invention 
removed fundamentally the noise superimposed on the voice used as a processing object, and 
noise was removed The sound model used for the speech recognition assumes some kinds of 
noise (steady noise). The voice data which was made to superimpose each noise on the voice 
data (clean voice data of noise which is not) to a certain voice, and was superimposed on noise 
is generated. Processing which removes noise is pei'formed from the voice data superimposed 
on the noise, and a sound model is created using the voice wave after the 
normal-mode -rejection processing (it differs from clean voice data without noise somewhat). 
[0048] That is, the sound model from which the noise was removed for every kind of noise in 
the procedure mentioned -above will be created for every kind of some noises prepared 
beforehand. 

[0049] And in performing actual speech recognition, while judging the kind of noise on which 
the voice data for recognition is overlapped, processing which removes the noise is performed, 
a sound model is chosen according to the kind of noise, and speech recognition processing is 
performed using the selected sound model. 

[0050] Furthermore, the sound model which set the S/N ratio which is a ratio of the size of 
noise and voice data as some with the kind of each noise of these is created. For example, 
although three kinds of sound models are created when only the kind of these noises is taken 
into consideration if three kinds, noise Nl, noise N2, and noise N3, were chosen for the kind of 
noise If two steps of S/N ratios iare taken into consideration about each noise, since processing 
which set up two kinds of sizes of noise and mentioned above will be performed about each 



section for n frames and the 1st voice feature analysis processing which were memorized by 
the feature data storage section 5 in Step s3. Each feature data of these shows audio power, 
while the kind and power of noise are known, since power etc. is obtained other than the 
feature of a frequency component. 

[0060] For example, with the form of this 1st operation, steady noises, such as bustle in the 
run soimd of an automobile, the operation soimd of an air -conditioner, and a tx)wn, are 
asisumed as noise. Here, three kinds shall be considered as such steady noise, and it shall be 
expressed with noise Nl, noise N2, and noise N3. Therefore, it can judge whether it is close to 
which of noises Nl, N2, and N3 by investigating the feature data for n frames of the noise 
section. 

[0061] Moreover, if the power of noise and audio power are known, it can ask for a S/N ratio. 
In addition, since it is necessary to calculate a S/N ratio in the place where the power of the 
voice section had a . certain amount of size in order to ask for a S/N ratio, a S/N ratio is 
calculated using the maximum and the average for several frames or all frames in the voice 
section. 

[0062] Thus, if a S/N ratio is called , for while the kind of noise is judged next, sound 
model-selection operation will be performed. With the form of this 1st operation, as for the 
sound model, the value of a S/N ratio has prepared the sound model below LI, and the sound 
model beyond LI to these three kinds of noises Nl, N2, and N3 supposing three kinds of 
steady noises Nl, N2, and N3. 

[0063] for example, with the form of this 1st operation When a S/N ratio is less than [ Ll ], the 
kind of noise with noise Nl The sound model Ml, When a S/N ratio is more than Ll with noise 
Nl, a S/N ratio is less than [ Ll ] with the sound model M2 and noise N2, a S/N ratio is more 
than Ll with the sound model M3 and noise N2 and a S/N ratio is less than [ Ll ] with the 
sound model M4 and noise N3, the sound model M5, When a S/N ratio is more than Ll with 
noise N3, suppose that it is matched like the sound model M6. Therefore, in the sound model 
group storage section 7, these six kinds of sound models Ml, M2, M6 are saved. These 
sound models Ml, M2, M6 are created as follows. . 

[0064] That is, the noise of six patterns which have two steps of S/N ratios (is it less than 
[ Ll 1 or more than Ll?) about noises Nl, N2, and N3 and each noise is prepared, and the 
voice data of six patterns is created by making the noise of these 6 pattern superimpose on 
voice data without noise. 

[0065] The voice data by which the voice data of these six patterns was superimposed in the 
S/N ratio on the noise Nl below Ll, Voice data superimposed in the S/N- ratio on the noise Nl 
beyond Ll, voice data superimposed in the S/N ratio on the noise N2 below Ll, Voice data 
superimposed in the S/N ratio on the noise N2 beyond Ll, S/N ratios are the voice data 
superimposed on the noise N3 below Ll, and the voice data of six patterns of the voice data 
superimposed in the S/N ratio on the noise N3 beyond Li. 

[0066] To each voice data of these 6 pattern, a normal mode rejection is perforined using the 
predetermined normal-mode -rejection technique, and six kinds of soimd models Ml, M2, 
M6 are created by using the feature vector obtained by carrying out feature-analysis 
processing of the voice data of the six patterns by which the normal mode rejection was 
carried out. 

[0067] Here, in the processing in Step s5, it judges that the kind of noise is close to noise Nl. 
When the called-for S/N ratio is <(S/N) Ll, i.e., less than [ Ll ], the soimd model Ml is chosen 
from the soimd model group storage section 7. 

[0068] Thus, selection of the sound model according to the kind and S/N ratio of a noise makes 
[ next ] the normal-mode -rejection processing by the normal-mode -rejection section 8 (Step s6). 
With the gestalt of this 1st operation, this normal*mode-rejection processing is 
normal-mode -rejection processing by the SS method or the CSS method, and performs 
SUPEKUTORARU subtraction using the feature data of the noise section for n newest frames 
memorized by the featwe data -storage section 5 in Step s3 mentioned above, and the feature 
data of the voice section. The voice data from which noise was removed can be obtained by 
this. However, such after normal-mode-rejection processing was carried out, even if it was, it 
was left behind to voice data although the influence of noise was slight. 



this SS method has an effect in normal mode rejections, such as bustle in the run sound of an 
automobile, the operation sound of an air-conditioner, and a town, a big effect is acquired by 
being applied to the device used in many cases under environment with much such noise. 
[0079] [Gestalt of the 2nd operation] The cepstrum average normaUzing method (the CMN 
method) is used for the gestalt of the 2nd operation as the normal mode-rejection method. If 
drawing 3 is drawing showing the outhne composition of the voice recognition unit of the 
gestalt of this 2nd operation and only components are enumerated A microphone 1, amplifier, 
and an AID converter It has composition with the input speech processing section 2 which it 
has, the voice feature-analysis section 21, the noise sectioii / voice section judging section 4, 
the feature data storage section 5, the noise kind judging / sound model-selection section 6, 
the sound model group storage section 7, the normal-mode rejection section 8, the speech 
recognition section 10, the language model storage section 11, etc. The explanation of 
operation which referred to the flow chart of drawing 4 explains the function of each [ these ] 
component serially. 

[0080] in drawing 4 , the voice feature analysis section 21 performs a voice feature analysis to 
the processing-object voice data after A/D conversion first for every (the time length of one 
frame is about about twenty msecs) frame (Step s2l) This voice feature analysis presupposes 
' that it is a feature analysis for asking for a cepstrxim coefficient (for example, a mel cepstrum 
coefficient and an LPC cepstrum coeffLcient) with the gestalt of this 2nd operation. 
[0081] And based on the voice feature -analysis result, it judges whether it is the noise section 
or it is the voice section by the noise section / voice section judging section 4 (Step s22). When 
judged with it being the noise section, this noise section / voice section judging section 4 judge 
further whether it is the noise section where the noise section exists ahead [ of the voice 
section / direction of time-axis ], or it is the noise section which exists behind [ direction of 
time-axis ] the voice section (Step s23). 

[0082] When it is the noise section which exists ahead [ of the voice section / direction of 
time-axis ] as a result of this judgment, the feature data-storage section 5 is made to 
memorize the feature data for the nl newest frame which the feature analysis was carried out 

and was obtained (feature vector of a cepstrum coefficient) (Step s24). 

[0083] moreover, n whicli constitutes the voice section when it judges that the result which 
judged whether it is the noise section or it was the voice section is the voice section (from the 
start of the voice section to an end) the feature data for two frames (feature vector of a 
cepstrum coefficient) are memorized in the featxure data- storage section 5 (Step s25) 
[0084] Furthermore repeat a voice feature analysis and the judged result whether it is the 
noise section or it is the voice section As what (Steps s21, s22, and s23) and the voice section 
ended when judged with it being the noise section where it is judged with it being the noise 
section, and the noise section exists behind [ direction of time-axis ] the voice section n after a 
voice section end the feature data for three frames (feature vector of a cepstrum coefficient) 
are memorized in the feature data* storage section 5 (Step s26) 

[0085] and this n -- if it judged whether the storage processing for three frames was completed 
(Step s27) and processing is completed, it will go into noise kind judging operation and soxmd 
model- selection operation by a noise kind judging / sound model- selection section 6 (Step s28) 
This noise kind judging operation and sound model-selection operation are explained below. 
[0086] nl and n which boil the kind of this noise, the judgment of a size (S/N ratio), and sound 
. model selection operation till then, and are memorized by the feature data-storage section 5 -* 
it carries out using each feature data for two frames 

[0087] That is, . the kind of noise can judge whether noise is close to which noise using the 
feature data (for example, n the feature data for one frame) of the noise section, and it can ask 
for a S/N ratio with the size of power and the size of the power of the voice section which are 
obtained by carrying out the feature analysis of the noise section. 

[0088] In addition, also in the gestalt of this 2nd operation, processing corresponding to three 
kinds of noises Nl, N2, and N3 shall be performed. 

[0089] And based on the judgment result of the kind of these noises, and the size of the 
called for S/N ratio, sound model- selection operation of which sound model to use is 
performed, it judges with this sound model- selection operation having the kind of noise close 



every frame for 20 frames which constitute the voice section, this re -calculation subtracts the 
average feature vector Cm, and it performs CI -Cl Cm, C2'=C2-Cm, C20*=C20-Cm in this 
example, and - asking • having had • C - one - * • C • one - * ... C 20 - * - the feature 
vector for 20 frames after normal-mode rejection processing becoming . 
[0102] this a feature vector •• C -■ one -- * •- C -- one - ' ... C - 20 -- * ■- speech recognition 
the section • ten giving having •- speech recognition the section -- ten -- **** - choosing 
having had sovmd - a model -- beforehand preparing having -■ **** -- language a 
model 11 - having used ■■ speech recognition - processing carrying out . 
[0103] Thus, it is made to perform speech recognition using the sound model which the sound 
model mentioned above also in the form of the 2nd operation corresponding to the kind of 
noise and the size of a S/N ratio like the form of the 1st operation was chosen, and was chosen, 
and the language model saved in the language model storage section 11. 

[0104] In addition, six kinds of sound models used with the form of this 2nd operation Three 
kinds of noises Nl, N2, and N3 which have two steps of S/N ratios are made to superimpose 
on voice data (clean voice data of noise which is not) like the form of the 1st operation. 
Generate the voice data of six patterns with which it was superimposed on noise, and 
processing (normal-mode -rejection processing by the CMN method) which removes noise to 
the voice data of the six patterns, respectively is performed. It is created using the voice data 
(voice data to which the influence of noise was left behind somewhat unlike clean voice data 
without noise) of six patterns after the normal-mode -rejection processing. That is, it can be 
said that it is the sound model created by the voice data near the voice data used as an actual 
speech recognition processing object. 

[0105] Therefore, a still higher recognition performance can be obtained by choosing the 
optimal sound model and performing speech recognition to the voice data used as an actual 
speech recognition processing object, using the selected sound model based on the. kind of 
noise and the size of a S/N ratio on which .the voice data is overlapped. 

[0106] Moreover, the CMN method as a normal-mode-rejection method of the form of this 2nd 
operation can perform a normal mode rejection in the few amoimt of operations, also by low 
CPU of arithmetic proficiency, can respond enough and becomes realizable [ on small-scale 
and cheap hardware ]. moreover, since this CMN method has an effect in removal of the noise 
(m\iltiplication sex noise) originating in space transfer characteristics, such as a property, an 
echo, etc, of a microphone, a big effect is acquired by being applied to the device used in many 
cases under the environment which such noise tends to generate 

[0107] [Form of the 3rd operation] The form of this 3rd operation combines the form of the 1st 
operation, and the form of the 2nd operation; Also in the form of this 3rd operation, like the 
form of the 1st and the 2nd operation, although six sound models Ml, M2, M6 shall be 
prepared according to the kind of noise, and the size of a S/N ratio, the sound model used in 
the form of this 3rd operation is created as follows. 

[0108] Three kinds of noises Nl, N2, and N3 which have two steps of S/N ratios are made to 
superimpose on voice data (clean voice data of noise which is not), as mentioned above. 
Generate the voice data of six patterns with which it was superimposed on noise, and 
processing (normal-mode rejection processing by the SS method or the CSS method) which 
removes noise to the voice data' of the six patterns, respectively is performed. The voice data 
(voice data to which the influence of noise was left behind somewhat unlike clean voice data 
without noise) of six patterns after the normal-mode-rejection processing is generated. 
[0109] And the CMN method is applied to each voice section of the voice data of six patterns 
by which the normal mode rejection was carried out by this SS method or the CSS method, 
namely, 'the feature vector (n feature vector for. two frames) obtained by carrying but the 
feature analysis of the voice section in each voice data as mentioned above - using -- the n -- it 
asks for the featvire vector . of the average for two frames For example, it considers as n2=20, 
then the average Cm of the feature vector for 20 frames (expressing this with Cl, C2, C20, 
each,[ these ] feature vectors Cl, C2, C20 have it it, for example, a 10-dimensional 
component). 

[Olio] Next, the feature vector of the voice section (here 20 frames) is re -calculated using the 
feature vector of the called for average. That is, Cl'=Cl Cm, C2'=C2 Cm, C20'=C20 Cm 



[0119] After this sound model- selection processing is completed next, the feature data 
generation processing for obtaining the voice feature data required performing speech 
recognition is performed by the CMN operation part 31 (Steps s49 and s50). This feature data 
generation processing is performed using the CMN method as a normal-mode-rejection 
method mentioned above. 

[0120] the feature vector (n feature vector for two frames) according to the feature analysis 
result of the voice section as the form of the 2nd operation explained this CMN method ■- 
using the n - it asks for the feature vector of the average for two frames in the same 
procedxure as the above-mentioned (the feature vector of the called for average is set to Cm) 
The feature vector of the voice section (here 20 frames) is re-calculated using the feature 
vector Cm of this average. That is, Cl'=Cl-Cm, C2*=C2-Cm, C20'=C20 Cm are performed. 
[0121] and -■ asking ■ having had -- C ■ one ■ ' - C - one -- ' ... C ■ 20 * ■ obtaining - having 
had 20 a frame -■ a part ■• each a frame - every - a feature vector becoming . and 
this - each a frame every -- a feature vector C - one ' - C one ' ... C 20 ' -* 
speech recognition • the section -- ten - giving - having speech recognition - the section -- 
ten **** - choosing - having had ■ sound ■ a model - language ■ a model ■ storage • the 
section 11 - saving ■- having **** - language - a model - having used - speech 
recognition " processing carrying out . 

[0122] Thus, like the form of the 1st mentioned above also in the form of the 3rd operation, 
and the 2nd operation, the sound model according to the kind of noise and the size of a S/N 
ratio is chosen, and it is made to perform speech recognition using the selected sound model 
and the language model currently prepared beforehand. 

[0123] With the form of this 3rd. operation, the soimd model which used both the SS method 
(or the CSS method) and the CMN method is created. When performing actual speech 
recognition, after performing the normal mode rejection using the SS method (or the CSS 
method) Since a feature vector is generated by the CMN method and it is made to pass it to 
the speech recognition section 10 as a feature vector for speech recognition to the voice data 
by which the normal mode rejection was carried out a still higher recognition performance it 
can obtain moreover -■ the form of this 3rd operation -- additivity noise and multiplication 
the correspondence to broad noises, such as sex noise, is attained 

[0124] In addition, this invention is not limited to the form of the operation explained above, 
and the deformation implementation of it is variously attained in the range which does not 
deviate from the summary of this invention. For example, although the form of each 
above-mentioned operation showed the example which made the kind of noise three kinds, 
noise Nl, noise N2, and noise N3, and the S/N ratio made two steps of sizes' about each 
[ these ] noise, it is not restricted to this. 

[0125] Especially the kind of noise does not consider each as independent noise, but you may 
make it consider as one noise what combined some noises like the bustle in the run sound of 
an automobile, the operation sound of an air -conditioner, and a town. 

[0126] After generating the voice data which made the run sound of an automobile, and the 
operation sound of an air -conditioner superimpose on the voice data recorded under 
environment without noise as an .example simultaneously and removing noise from this 
generated voice data using the predetermined normal-mode -rejection method, the soimd 
model for speech recognition learned using the voice data from which the noise was removed 
can also be created. 

[0127] Thus, since it is possible to create arbitrarily the soxmd model created combining the 
stationary noise which is easy to exist under the environment where a device is used two or 
more kinds, a still higher recognition rate can be obtained by preparing some optimal sound 
models for each device correspondence. Furthermore, if that from which a S/N ratio differs is 
created about each noise of these, . a good result wiU be obtained more. 

[0128] Moreover, it is not necessary to constitute the composition of the voice recognition unit 
shown by drawing 1 , drawing 3 , and drawing 5 as the example of the form of operation is 
shown, respectively and these drawings showed. For example, although a means to judge a 
noise kind, and a means to choose a sound model should be summarized to one as a noise kind 
judging means / a soimd model- selection means 6, of course, you may make it prepare each as 



[0137] Moreover, this invention can create the processing program with which the procedure 
for realizing this invention explained above was described, the processing program can be 
made to record on record media, such as a floppy disk, an optical disk, and a hard disk, and 
this invention also contains the record medium with which the processing program was 
recorded. Moreover, you may make it obtain the processing program concerned from a 
network. 

[0138] - ' 

[Effect of the Invention] As explained above, this invention creates each voice data 
superimposed on the noise from which a kind differs, and creates the sound model 
corresponding to [ perform / as opposed to / the voice data. of ** / respectively ] a normal mode 
rejection using the predetermined normal mode-rejection technique, and / the kind of noise 
using each of the voice data by which the normal mode rejection was carried out 
superimposed on each noise of these. And at the time of actual recognition, the kind of noise 
on which it is superimposed is judged to the voice data for recognition superimposed on noise. 
While choosing a predetermined sound model out of the sound model corresponding to the 
kind of the aforementioned noise based, on the judgment result To the voice data for 
recognition superimposed on the aforementioned noise, a normal mode rejection is performed 
using the aforementioned predetermined normal mode-rejection method, and it is made to 
perform speech recognition to the voice data by which the normal mode rejection was carried 
out using the sound model by which selection was carried out [ aforementioned ]. 
[0139] By this, the recognition processing using the optimal sound model according to the 
kind of noise on which it is superimposed is attained, and even if it is under the environment 
where predetermined noise exists, a- high recognition rate can be obtained. 
[0140] When 2 or 3 kinds of noises exist in the operating environment of a device regularly 
especially, the sound model for every noises of those is created, and a high recognition rate can - 
be realized by performing speech recognition processing which was mentioned above using 
the sound model. 

[0141] And as one of the normal-mode-rejection technique used by this invention, it is the 
normal-mode -rejection technique by SUPEKUTORARU subtraction technique or 
continuation SUPEKUTORARU subtraction technique, and the normal mode rejection at the 
time of the aforementioned soimd model creation is performed in that case using the 
SUPEKUTORARU substraction method or continuation SUPEKUTORARU subtraction 
technique. Moreover, after judging the kind of noise on which it is superimposed, while 
choosing the optimal sound model with the feature-analysis data of the noise section based on 
the judgment result at the time of actual recognition A normal mode rejection is performed to 
the voice data for recognition superimposed on the aforementioned noise using the 
normal-mode -rejection technique by the spectrum substraction method. It is made to perform 
speech recognition using the sound model by which selection was carried out 
[ aforementioned ] to the result obtained by carrying out the feature analysis of the voice data 
by which the normal mode rejection was carried out. 

[0142] Thus, by using SUPEKUTORARU subtraction technique or continuation 
SUPEKUTORARU subtraction technique as the normal-mode -rejection method, 
normal-mode -rejection processing can be performed in the few amount of operations, and it 
can respond enough also by low CPU of arithmetic proficiency. It becomes realizable [ on 
small-scale and cheap hardware ] by this, moreover, since this SUPEKUTORARU subtraction 
technique or continuation SUPEKUTORARU subtraction technique has an effect in removal 
of noises (generally called additivity noise), such as bustie in the run sound of an automobile, 
the operation sound of an air -conditioner, and a town, a big effect is acquired by being applied 
to the device used in many cases under environment with much such noise 
[0143] Moreover, also using the normal-mode -rejection technique by the cep strum average 
normalizing method as other examples of the normal-mode-rejection technique and a thing 
are made. In this case, the normal mode rejection at the time of the aforementioned sound 
model creation is performed using the cepstrum average normalizing method. Moreover, after 
judging.the kind of noise on which it is superimposed, while choosing the optimal soimd model 
with the feature-analysis data of the noise section based on the judgment result at the time of 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is a block diagram for explaining the gestalt of operation of the 1st of the voice 
recognition unit of this invention. 

[Drawing 2l It is a flow chart for explaining the procedure of the gestalt of the 1st operation. 
[Drawing 3l It is a block diagram for explaining the gestalt of operation of the 2nd of the voice 
recognition unit of this invention. 

[Drawing 4l It is a flow chart for explaining the procediire of the gestalt of the 2nd operation. 
[Drawing 5l It is a block diagram for explaining the gestalt of operation of the 3rd of the voice 
recognition unit of this invention. 

[Drawing 6l It is a flow chart for explaining the procedure of the gestalt of the 3rd operation. 
[Description of Notations] 

1 Voice Input Section 

2 Input Speech Processing Section 

3 1st Voice Feature -Analysis Section. 

4 Noise Section / Voice Section Judging Section 

5 The Feature Data -Storage Section 

6 Noise Kind Judging / Sound Model-Selection Section 

7 Sound Model Group Storage Section * 

8 Normal-Mode-Rejection Section 

9 2nd Voice Feature-Analysis Section 

10 Speech Recognition Section 

11 Language Model Storage Section 
21 Feature -Analysis Section 

31 CNN Operation Part (Normal-Mode-Rejection Section by the CNN Method) 
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(15) 

::^s2) , r(^>i|Nj^ife**s#^EraT'fcixtf, 

mm^mmt^-^m^xz.^. m^(r>w^hi^^^ (s/ 

9) , *©*&a*s»7L-CV^tt«, $l#Bft*«!!S 

l^?^#m5^W«!fa(;i J; o T» e>ixfcl^^ERgo#«x- 
10 ^■kWm:f^Vm.^^o (;^.xs'7's 1 0) , 

[00741 J: 9 /i-jgroiaa«sif)*EWi6S«^T 

[0 0 7 51 /^*3, rwmiO|IJ(i<^?l^®-Cfflt>P>tuS 
.aajgW^^S^x/t-Ml, M2, • •, M6li, MsSU 
fci^tC, 2i!:PgWS/NitSr>fr-t-5 3«IS©i«t#N 

20 1, N2, NSSr, ^^x-^ ($i$Wife<^v^^' y- 
V/iW^X-i?) fcjlfi^*T, $i«<D«S^?ixfc6^^- 

30 *x/i't?fo5i:wx.So 

[0 0 7 61 Lfc*So-C. iii^wit^fgaitoa^i:/^ 

[00 7 7] ^(Dll 1 $S^^ 

[00 7 81 rtuJcJ; t) . /J^^S^T♦^<ffi/j:^^- K!>^T 
i-^oHm-JSWiet/iS. C«SSi5fe«:et(l««^ 
ifef7^J^:niT =1 i^c^JSte^. ^4'ro$SS|/^ if(0$tW^* 

(00 7 91 2 (DmM(n>WM'\ % 2 <r)%'S&<i>WM 
(CMNiSfe) <&ffli/^fc'b<©-eib!9, |gl3tt::<o^2«)|| 



29 

fig ufcfftfmMf-i 9 rnKtm-t^. 

[0 0 8 01 ig4lC*3l,>T. *-f> "^^mWTi^^^i 

Art (17U-J>.<Dmm^tt1tt}Hi20WCmsecm 
«) J::©^<l#«^^«f*tf 9 i:^7-y'f% 2 1), 

[ 0 0 8 1 1 ^ ux. ^«^^^#m^«f)femii«^t^ 

PKmi^U4\CXoX^\-^V<^7'-y^s2 2) . $11 

=&^mxhi tm^&hitm^icn, r<D$tWEra/if 

S (7.=ry:f% 2 3) » 
^■frS (^xs'T's 2 4) „ 

[0 0 8 31 m^m.Wix^-^ii^'^^^f^x^^ii^ 

^WiP^EW («^EW<OW*&*»P>il^T*-C) Sr« 
2 5), 

(0 0 8 41 $tl-#^#«S5^«fS:«l9jSU, *t#Era 
t?*>S^-?^EFfl-C*)5A-^*iJS StWEFB^ 

^tCli: {7.7- y-f s 2 \ , s 2 2, s23) , Wf^Effl 
tmjttzh<^i:LX. ^f^EF^i^T^i^n 37U— A 

mmf-'ffs.m^ 5 icEit-t-'S 7^ ^ r s 2 e ) , 

[0 0 8 51 ^rt-C, Z(On3yu—J>.^(Dm'&f&mi'^ 
^^TLtcA^^A-^mmLX (;^X5'7's2 7) . ^Mi^ 

[0 0 8 61 r©$iB^<^)ffiSt>ct$ (S/NJt) 0*(J 
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30 

fEtiSB5{;lf^ti$i^TV^5n 1, n 2 >^ W-A^^W-ttb 

't'tKo^mr'-'f^m^^xno. 
[0 0 8 71 i-Ji*3*>, m=&(ommtt. si^EFflw^m 

[0 0 8 81 /i*3. r(^^2<^)|llfeW?i^®»iiba^-Ct>, 
10 3aSO$t«Nl. N2, N 3 Lfc^QlSSr^f 5 t> 

( 0 0 8 9 1 LT, ::tt?>JWI#<oa«(OJisiJ3SJfe*i: , 
[O090j3^^*5, rro|g2<7)3^(D?i?l8^::*i^^Tfc. 

lC/SCT6{acO^^^X/l^Ml, M2, • • •. M6dS 

[0 0 9 11 -f-^ic*?*). t<om2<r>%m<on^h%\.<r> 

^mnmrnrnm. m^nixs/n\ti)^L\ii^mxh^ 

:^(c»i^#^7^/UM 1 , S^*N I-r-S/Nit;55L Iti 
. ±-C&S^l;i«Wf?^X/Hvl2. $i^N2T-S/NH: 
;9S L 1 *SST$>5^{Ctt^f|*T'/PM 3 , StW 2 T? S 
/NJty5S L 1 £A±T'fe5»^lc»i:^#^x/WM 4 . $1^ 
N3T*S/NltdSL iTlS^T'fo'S^I-tt^^^X/Hvl 
30 5. $i#N3X-S/NJt;dSL l£Jl±-C$>-5^«-li$^ 

itiiox. ^S^x/^»la1iS57^c^i, :iti,f>6asw, 

flPif^x/WMl. M2, • • M6i45t*#$ttTI/^ 

[0 0 9 21 /jr*3, :i<om2<DM1i&<r>mmz^^^xt±. 

CMN ('5rr;^h7A5pj!DiEaiki£) lcj:5$tWK5*)fe 
Srffll''TV''-5cDt?, ^f^^x-'UVIl. M2, • • • ,. M 

^S^x/WMl. M2. • • •. M6«J!k05J;7»CLT 

( 0 0 9 3 1 -r/it>*>. $i#Nl. N2. NStitlt' 
n<D$IW»COt^T2a|liroS/NJt (L1*}S§*»L1W 

[ 0 0 9 4 1 r. <0 6 — '-^W^^^T*- ^ tt, S /N Jt 
;5SL 15t5fKO$i^N l;SSfig$ttfc^^x-^', S/N 
Jt*5L lJW±(Ojt«N 1/55*6$ ixfc^^^x-i?, S 
/Nit*! L 1 *it(^$Mf N 2 , 
60 S/NJtiSL 1 J&l±«$l$N 2dSllg$>l,fcW^x- 
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S/NitiJiL lW±»i^^N3;d5a#$tufc# 
Coo 9 51 rii^6/^^— >'©■?:i^-?'i^roW^7'— ^ 

1, M2. ■ • •, M6i4Sf^^$tv?>. 
[0 0 9 6] rr-f, ;^X5'7's 2 8lc4bM:t5*Q;atc:4o 

p,^^fcs/NJt*SL■l*s|-e^>ofc^s^^cH:, 

[0 0 9 7] tr^-c, r(0$t^(oaSi::>c#$ (s/ 
Nit) (D^sJ^tfcftSrff n 1 7 

[0 0 9 8] ^\^X^\C^ JiHi^^*gi5 8^5CMN)£5rffl 
m^i' h/l' (n 2 7^-A:»-(D!!#|»'<^ h/W) Srfflt\ 

^O n 2 7 1/— ^i^coT*Sro#S5:-<^' 
T'v'fs 2 9) o 

[00 9 9] /its, :i05F*||(D#«-<^' h/W-Sr^feS 

n 2 7U-i^^W#gl:--«^' h/V^cJtSrfflV^-50T'(4 
?',f<, nl, n2. n 3<D:^TO#{a:^^' h/WSrffll/^T 

[0 1 0 0] fci:x.tf> n 2 = 2 Oi-t-tvji, 2 07U 
— A^)^©«l*f»'<:J' b/l' ClixSrCl, C2, • • C 
2 0-C^L» Z.i\,h^mW<i> ViVCX, C2, • • 
C2 0«. ^tiiti. fzt^iii Oifi:.7ccr>fSi.^^^ 

[0 1 0 ll IJCIC, **b4xfcV*!S<^#i»-^i5' h/wSrffl 
^\ "^Pmr^ (rr7?«2 0 7^-A^» <D4*p»-<i5' h 
/y^nf^W-t^ (;^7^s'ys 3 0) o CKOWH-^Lir^N^ 
©ft, «P?*Eiai=Sr«fig-r5 2 0 7 
^U— Ari:(7?«F^a^i? h/UC 1. C2. C2 

OW-CIl, CI' =C1-Cm, C2' =C2-C 
m, • • C20' =C 2 b-CmS:fr?, -t U 
T. *Jt>t>tufcCl' , CI',---, C20*;iS 

(0 1 0 21 r«lHfia'<^' h-'UCl • . CI', •• 
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• , C 2 0 ' 1 0 iC^z. hit. ^Pm^ 

[0 10 31 :i<Dj:9»c. m2(r>mm(Oj»m^m^xh 

[0 104] rcogg2W||ifeWJ^®T'fflV^bixS 
•WS/NJtS:*-r'S3aS0i)itiWN I, N2. N 3 

j^t"--:*' ($tif©^<*n.>^' y-v/j^^j^x-^) tea 

lPS:ii«5*-f-5*0!a (CMN«feJiJ:5J«l*B^?*«ia) Srfr 
[0 10 5] Lfc^SoT, H^cO^^^a^aa^Pl-tSt'JC 

■ W^<r>nmt s/nit(r>±%^\z.m-iy'^x. 

[0 106] :icO^2CD||JiS(^0^g(^$t^K5*fe 

,30 t;5S-c-#. ^^^|g;^»<o{g:^^cPU•C"b+5>m•t-sri 

t^tSo rroCMNffi(*-r-<i!7nj^:/(0#t4^i 

[0107] [^3 (DmM<r>mm\ z<Dm3 <omm<om 
mat. mi<om^(r>mmtm2(omt&<ommi:m.^'^t> 
itfctco^fcSo :L<DfS3(omm<D]^m\cio^^xhs ^ 

(0:^t$(cjS;i:T6<Bw^S^x/H^i, M2, • • 
•., M6ifimM^!tiXi'^i>h<off-^ti, r<o^3ro|| 

[0 1 0 8] SUsgUfci^J-, 2apg(OS/NitS:=fl-t- 
S3aiS<0$IWN 1, N2. NSSrW^x-;*' 

60 (SSjSfe*fcttCSS&lcJ:S3iWBjJ*«ia) Srm\ 



t# m 2002- 1 32289 (P2002- 1 32289A) 



33 

(0 1091 ^Lt:/r©SSfe*fcttCSSjfetCj;9 

^ h/l'Sr^it)^. n2'=2Qtirilki. 2 0 

7U'-i*^)'W!|*ja^i!' h/w (wtbSrC 1. C2. • • 

•. ■C2 0-C«L, r4xt5=S-^#?a-<4' bvl'C 1, C2. 

• • C2 0I4. fzbX.\tlO^yt<r)0.^ 

lO 1 1 01 *J?)t>ixfc¥*S<Di|#m'<^ b/uSrffl 

-'I'^rflth^. CI' =C1-Cm. C2' = 

C2-Cin, C 2 0* =C 2 0-Cm5r=fT 

t\ *«)f>ixfcCl' , CI',---, C2 0'Sr 

[0 1 1 11 rcDi^JteiaaSr, 3as«>y-fXNi, 

N2, N3r.'i:tc^ix^-4x2tta(OS/NJ±«0;k:#^S: 
UTtr 5 w t -C, 6 <@O^S^x/WM 1 , M2, • 

[Oil 2\ m^^^<r>WiZ<n>^<r>WM<r>=^PVmm 
;bi^^*iis?a5 2. ^iwW^!i^jia^>«fgi5 3\ $i#ePb1/ 

cMNisfejcj:5$tifB^*eiJ) 3 1, «^»«Bi 0, m 
[01131 El 6 {c*^^,^•r. 41". ^ i <o=^pmm^m 

L, l^P—Ari ( 1 7 U'-A(D^raSH:fci:x;«2 

drnxho. wi-eiiWiEi^^, FFT (iiiji^-yai 
[0 1141 ^wW^#m:»•*ffe*^cS'3^^■c, *i^E 



(18) 

*lc#ite-r5$tWEPHTefo5;!i-S:2^Jj£-f-?> Uy^^ys 
4 3) . ^rbx; ^^EB3©^ra*4:^|piW:^Jc#iaE-r5 

ai#Era-e*)5®^j;:«c, &m(on 1 7 

4 4) o 

[0 1151 4fc, $S#EraT?S>^>A^^^EraT?fe5*^ 

^Vi'^x.ltmm^. =gf^Era-efc5i:!isiJ3£^5*tfc4&^ic 
tt, $l*B^*«f|58lcJ:oTSSfe*fc«CS Si5fe»;::j:5 
$i^I^*ft!;SS:fT9 (;=^7^s'7's 4 5) . ^: LT, ^(^ 

10 m!^^vitWk<o^pf—9y^'^\^^ m2<Dmm^m^ 

[0 116] ^:LT. ;^7^3'7's 4 IK^miim'O . W. 

20 <Dm.'^^mt^=&pm.fii<r>mm^-tj\^'^:}3\^^^-r^m^ 

EF^T'feSi:*iJ3^$tvfc:»-a-l^li (;^7^3'7°s 4 1. s 
4 2, s4 3) , ^^EWJ^Tt^MUT, J^XS'T's 

[0 1171 :L<Dm'^(ommt:kfs ^ (s/NJt) oiHJ 

30. ©^mx-i?) «rfflv>T; m^imm\.i^zmmnw^ 
(jt^Ni, N2. N3) ro^^^^^cJ£^^^^s^!|9J:t•f -5:1 

ht^X^. S/NJtJl$I^Eft^O#mx-;5'/&-f>#t,ix 
^z<y-(D:*:#$i:, ^^Erao^^mx-^d^bW^jti- 
5z<l7-<0:*:t $ J: o-c*** i: i^X^i. 
[0 i 1 81 ^rUT. rtte>ii«^««SM3Si: S/NJt 

i$wBi*JJ:U5^2(DSIJ6<^JI^ISPl«, IttTH-i.. 

40 L 1 ^mxh-o tcm^iat. ^m^f/i'M i tm^ $ 
(0 1191 :L<o=^m'ef/umm.k!mimT-f-i>i:. jj: 

(0!|*mx-^'^fi£*Q;a;4SCMNS5^gP3 l^c:J:oT^T^:> 
IT/S {>^r3'ys4 9, s5 0) , Z<0^m¥-'^±^ 

iaati. M^Lfc$l^fBS**i5fei: UTOCMNiSfeSrfflv^T 
[0 12 0] rwcMN&d, ^2<r>mm<r>M^xm^ 

60 (n 2 7W— ix^J^«)1#{»'<^' h/U) -tC5n2 
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9^ CI' =C1-Cm, C2' =C2— Cm, • • 
•, C20' =C20 — Cm^^T5o 
[0 1 2 l].^L-C/*«)bttfcC 1 ' . CI'. • 
• • . c 2 0 ' tmhix^la 2 0 7 

tl,m<07^-AriW#m^:J' h/UC 1 • , C 
1' . • • •. C2 0' 0{c-^x-e> 

[0 12 2] r<^<t5lc, ^3ro|li6w?l^®t;i*Ji>Tt> 

*fflv^T«^^g»S:ff 9 J: 5 »c LTi/^So 
[0 12 3] i<0||3cD|lte<0?g«§.T'li, SSfe 
«C S S&) CMNj£(0il5:^S:ffll,^fc^^^T'/L'^f^ 

[0 12 4] :i?i^mask±Mm\.tz.'mm(r>wMK 

N2. i«l#N3(^3a«i: S/'Nlt«:me>«-$Sig^ 

[0 12 51 w&<r>mm\-i.. t^ii^\-t. 

[0 12 61 -^t LT, !ii*f-OJfcV^SI^T-C«R®Ufc 
[0 12 71 iwiptc, mS<0^IB$ix5iS^Tlc# 



(19) 

36 

<^tX. it)-^. «i/^^S6*Sr#5r t^ST't^o 
[0 12 8] %txL. mi. 113, l215-C:T^$tUfci?^]^^ 

LT 1 o 1 4 i: ftfc fc<0 i: Lfc«^ StWafiJpJ^^il: t 

-[ 0 1 2 9 1 $ Pjfw, w:&<D^mM(^wmx\-i.. mm<o 
mfi^mc (3 as) ©jstwsrffl^L, ^fi^ti<om=k 

20 [0 13 0] ^ro^, S/NJtroM'fc5*)?>#^<^a 

soiSi^/is^tL^'tKD s /N jt rr t teas $ tbfc^ix^- 
[0 13 11 ^LT. HB^ro^aii^t^itt, jj«^;asas$ 

[0 13 2] rrT-cim* 
tu(^«^x-t?fj:*fL. m^<om^^^^m^m^i\xm. 

fig$ixTV^5$l#cOS/NJt«:HsiJ;£-t-?>S 
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(0 13 31 r<0®^t*IW^*^«fei UTIi, 

SSiSfe (*fc«:CSSfe) -^CMNifeSrfflv^SrirdSpr 

[0 13 4] m=&<ommit^^x^xh. to 

■t■5!e:^Si45/jrl/^(0•T?, :^«c©g|jS*S:<J>/<c < -f r i: ;6S 

[0 13 5] mm<r>^^v&<oWymxit. m^w^ 

\<<t:.m\C-^^^xmm LtcAi. r^xbS SSS (SfcttC S 
[0 1 3 61 *fc. ^^^m^^i? h/l'i: UTtt. Mr^ 

[0 13 71 &L±m^i'rc^^m^m 

5 * (^^a.S^KS;55iSxE $ nfc^&ST" n y 7 ^Jr 
;^ ^' . ^ ;^ if <oE®Jiflc»cls® $ -frT*; 

[0 13 81 

[0 13 91 rtbtiJzoT. Sft$ttTV^5Jt^waS 



(20) 

3S 

[01401 «ll§<^«g^^%iC 2 . 3«@<9$i« 

[0 1 4 il ^LT, 
10 oioiL-CJi, ^'<^' b7/w-f->^h7^'v'3>'te* 

*5tt5ii«^K5*tt. h^/u- hy^'v'ai^ 

[0 1 4 2] ^(DioiZ. m'^m^^Witl.XT.^i^ h 

[0 14 31 *fc. $i^l»*¥i£(Oteco^Ji: LT. ^r-T 

[ 0 1 4 4 1 r (D J; 5 LT'^-r:^ h 

60 BS***ft3lSr'>/jM/^iailS-efi'5c:i:*J-C#. SSS[t6;tiw 
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10 14 51 ::Jx(c J; 9 . ihW^-Q^Wi^^- K e^^T 

[0 14 6] $f>lc, ^i^^'i^o$il^*^J^:(OW^^x>'^ 
»il|5g«)S/NJtJcfc*t*£:Ufc1?»*7'/wi:L, Hl^© 

[0147] 4fc, ^'^^ b^^v^g 
[0 14 81 fc^)^l$^<^S^4ofc$|^^CO^^T 

aa$tt-cv^5s/NJts:Jiiij:gL/*<D*ij^ 



(21) 

40 

(0 14 91 :itt»j:J:H«. $i*oas«S^*oTi/^T 
5. 

'[|llSoffi*/<cSi?^l 

m 1 1 *i8eqro^^^s8iss<o^ i <r>%ji&<oim^^ 
[la 2 1 is 1 <7)iij(6«?i^«i(oiaa^«gsrSiM-rsfc«)(D 

[041 ^2W3liScD?g«groia.a#JiH*ljlM-t-'5fc«)» 
20 7n— f-Y— hTfoSo 

[0 61 iS3<D|llfi<?5?^«g<^ft!.3S#IH«:SiM-t-5fcfeW 



1 




2 




3 




4 




30 5 




6 




7 




8 




9 




1 0 




11 




2 1 





3 1 CNNS5^gp (CNNffilcj;5iii#Bft*|ip) 



t# m 2002- 1 32289 (P2002- 1 32289A) 



(22) 
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[1116] 



